function which is not quasiconvex we show that in dimensions n > 3, m > 2 there are locally quasiconvex functions that are not quasiconvex. Indeed, for any positive number r > 0 we give an example of a smooth function, which equals a quasiconvex function on any ball of radius r, but which is not itself quasiconvex. As a consequence of this we obtain that in dimensions n > 3, m > 2 there is no "local condition" which 2 for C°°-functions is equivalent to quasiconvexity. In particular, we confirm the conjecture of Morrey (cf. [12] ) saying that in general there is no condition involving only f and a finite number of its derivatives, which is both necessary and sufficient for quasiconvexity. However, it might still be possible to find a "local condition" which is equivalent to quasiconvexity in e.g. the class of polynomials.
The proof relies heavily on Sverak's example of a rank-one convex function which is not quasiconvex, and the main contribution here is contained in Lemma 2. Lemma 2 provides an extension result for quasiconvex functions, and is proved by use of Taylor's formula, a slight extension of Dacorogna's quasiconvexification formula and the equivalence of rank-one convexity and quasiconvexity for quadratic forms.
In the last part of this note we consider rank-one convexity and quasiconvexity in an abstract setting. We hereby prove that in the class of C°°-functions, any convexity concept between rank-one convexity and quasiconvexity, which is equivalent to a "local condition" is in fact rank-one convexity.
For convenience of the reader and to fix the notation we recall some definitions. The space of (real) n x m matrices is denoted by [12] . A concept of quasiconvexity relevant for higher order problems has been introduced by Meyers [11] (see also [5] ).
It is obvious that quasiconvexity of f implies weak quasiconvexity of f, and, as shown by Morrey [12] , weak quasiconvexity of f implies rank-one convexity of f. Hence it follows in particular that quasiconvexity of f implies rank-one convexity of f.
In the special case where f is a quadratic form the converse is also true. Hence for quadratic forms the notion of rank-one convexity is equivalent to the notion of quasiconvexity (cf. [13] ). A famous conjecture of Morrey [12] is that in dimensions n > 2, m > 2 there are rank-one convex functions that are not quasiconvex. In dimensions n > 3, m > 2 this was confirmed by Sverak in [21 ] giving a remarkable example of a polynomial of degree four which is rank-one convex, but not quasiconvex. In the remaining nontrivial cases, i. e. n = 2, m > 2, the question remains open. The problem is discussed in [3] , [4] , and more recently, in [15] , [17] , [26] , [27] .
It is not hard to see that for a C2-function f : One could define a similar concept of local rank-one convexity. However, by using a mollifier argument and the Legendre-Hadamard condition it is easily proved that this concept coincides with the usual concept of rank-one convexity. It is obvious that there is no need for a local concept of weak quasiconvexity.
If f : -R is a locally bounded Borel function, then we define its quasiconvexification, Q f :
Q f (X ) := sup{g(X) : g quasiconvex and g f ~.
Notice that if at some X, Q f (X ) > -oo, then Q f is quasiconvex.
The following result is a slight extension of a similar result due to Dacorogna [6] . We refer to [8] (6) and (7) According to Sverak [21] there exists a polynomial p of degree four on which is rank-one convex but not quasiconvex. A closer inspection of the proof in [21] ] reveals that we may take p so that it additionally satisfies a strict Legendre-Hadamard condition at every point, hence by the above result p is locally quasiconvex.
Recall that a continuous function f is polyconvex if f(X) can be written as a convex function of the minors of X. A polyconvex function is quasiconvex, but not conversely (cf. Ball [2] , and [1] , [20] , [24] , [25] be a polynomial of degree four which is rank-one convex, but not quasiconvex (cf. Sverak [21] [10] , [14] , [18] , [23] ).
Vol. 16 , n° 1-1999. Let V be a non-empty subset We refer to Dacorogna (cf. [6] ) for the definition of the condition.
We notice that rc-convexity is rank-one convexity. Let Age be the set of probabilities 1/ of the form for some cp E D with sptcp c B.
We notice that qc-convexity is quasiconvexity.
The probabilities in corc and can be interpreted as certain homogeneous Young measures (cf. Kinderlehrer and Pedregal [7] and [16] [7] , [ 16] . We (10) gives that where Rip is the rank-one convexification of 03A6 (cf. Dacorogna [6] and [8] 
